We report a measurement of the Λ The D0 detector is described in detail elsewhere [6] . The components most important to this analysis are the central tracking and muon systems. The central tracking system consists of a silicon microstrip tracker and a central fiber tracker, both located within a 2 T superconducting solenoidal magnet, with designs optimized for tracking and vertexing at pseudorapidities |η| < 3 and |η| < 2.5 respectively (where η = −ln[tan(θ/2)] and θ is the polar angle of the particle with respect to the proton beam direction). The muon system is located outside the calorimeters and has pseudorapidity coverage |η| < 2. It consists of a layer of tracking detectors and scintillation trigger counters in front of 1.8 T iron toroids, followed by two similar layers after the toroids [7] . The trigger system identifies events of interest in a high-luminosity environment based on muon identification and charged tracking. Some triggers require a large impact parameter for the muon. Since this condition biases the lifetime measurement, the events selected exclusively by these triggers are removed from our sample. All processes and decays required for this analysis are simulated using the evtgen [8] generator interfaced to pythia [9] and followed by full modeling of the detector response using geant [10] and event reconstruction.
Reconstruction of the Λ 0 b decay starts from the selection of a muon, which must have at least two track segments in the muon chambers associated with a central track, with transverse momentum p T > 2.0 GeV/c. All charged particles in the event are clustered into jets using the Durham clustering algorithm [11] . The products of the Λ + c decay are then searched for among tracks belonging to the jet containing the identified muon.
The primary vertex is determined using the method described in Ref. [12] . The K 0 S meson is reconstructed as a combination of two oppositely charged tracks that have a common vertex displaced from the pp interaction point by at least four standard deviations of the measured decay length in the plane perpendicular to the beam direction. Both tracks are assigned the pion mass and the mass of the π + π − system is required to be consistent with the K 0 S mass to within 1.8 standard deviations. Combinations consistent with the Λ → pπ hypothesis, when either track is assigned the proton mass and the mass of the pπ system lies between 1.109 and 1.120 GeV/c 2 , are rejected. Any other charged track in the jet with p T > 1.0 GeV/c and at least two hits in the silicon detector is assigned the proton mass and combined with the neutral extrapolated K proper decay length cannot be determined. Instead, a measured visible proper decay length λ M is computed as [4] . To determine the Λ 0 b lifetime, the selected sample is split into a number of λ M bins. The mass distribution in each bin is fitted with a signal Gaussian and a fourth degree polynomial background. The position and width of the Gaussian are fixed to the values obtained from the fit of the entire sample (see Fig. 1 ). The Gaussian normalization and background parameters are allowed to float in the fit. The range of λ M and the number of signal events fitted in each bin n i together with its statistical uncertainty σ i are shown in Table I . The expected number of signal events in each bin n The expression for f (λ M ) takes into account the contribution of signal and peaking background:
Here r bck is the fraction of peaking background, and f sig (λ M ) and f bck (λ M ) are the pdf's for signal and background respectively. The background pdf is taken from the simulation. The signal pdf is expressed as the convolution of the decay probability and the detector resolution: The resolution function is given by R(λ M − λ, s) = f res (σ)G(λ M −λ, σ, s)dσ, where f res (σ) is the pdf for the expected resolution of λ M , and G is a Gaussian function
]. The σ s is the decay length uncertainty, which is determined for each candidate from the track parameter uncertainties propagated to the vertex uncertainties.
To determine f res (σ), signal and background subsamples are defined according to the mass of the K The method used to fit the mass distribution in each of the λ M bins is the most significant source of systematic uncertainty. The fit sensitivity is tested by refitting each λ M bin for the mass interval between 2.17 and 2.40 GeV/c 2 with a linear parametrization of the background. lifetime, since the K factor for these events is smaller. The upper 90% CL limit on the fraction of this decay in the selected sample is estimated to be 5%, which would result in the reduction of the Λ 0 b lifetime by 0.027 ps. The value of the scale factor is varied by ±20%, and shifts of approximately ±0.036 ps are observed in the fitted lifetime. This value is also included in the systematic uncertainty.
The fraction of Λ 0 b → µνΛ + c decay in the semileptonic Λ 0 b decays is varied between 0.3 and 0.6. The lower bound is selected to be larger than the current uncertainty in this fraction [4] to take into account the possible contribution from decays to τνΛ + c and other heavier states with lower mean K factor. The shift of 0.025 ps in the fitted lifetime is taken as the systematic uncertainty due to the branching fractions in the K factor. The mean of the K factor distribution does not change significantly with the p T of the muon, however the shape of the distribution is changed. To estimate the possible variation of the Λ 0 b lifetime, the distribution for µνΛ + c decays is generated with a cut of p T (µ) > 6 GeV/c and the fit is repeated. A shift of 0.005 ps is observed, which is assumed as the uncertainty due to the momentum dependence of the K factor.
The change in the K factor distribution due to the uncertainty in generation and decay of B hadrons has been estimated in other analyzes to be less than 2% [14, 15] . Therefore we shift all K factor values by ±2%, and observe a shift of 0.026 ps in the fitted lifetime. The overall systematic uncertainty due to the K factor distribution is estimated to be 0.036 ps. The effect on lifetime measurement due to misalignment of elements of the tracking detector is determined by rescaling the geometrical position of all detectors within uncertainties of the alignment procedure. The resulting variation of the Λ 0 b lifetime is estimated to be 0.018 ps.
The systematic uncertainties are summarized and added in quadrature in Table II . Total systematic uncertainty of this measurement is estimated to be 0.09 ps.
In addition, several consistency checks of this analysis are performed. The fitting procedure is applied to the simulated Λ 0 b → µνΛ + c events that passed the full reconstruction chain and all selection criteria used in data. The fitted lifetime is consistent with the generated value. The simulated events are also used to test that the measured proper decay length is not biased with respect to the generated one, and that the applied selections have the same efficiency for different values of Λ 0 b lifetime. To test for any bias produced by the fitting procedure, 500 fast, parameterized Monte Carlo samples are generated and analyzed. The average lifetime agrees with the generated one, and the assigned uncertainty corresponds to the statistical spread of fitted values.
Another test consists of splitting the data sample into two roughly equal parts using various criteria and measuring the Λ [5] than with the current world average [4] .
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